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UcD	jI£ YÍgi$j  qswdr  Í¶jtr Yjtpzg_Dq|c5u	bdwI¥>¨ 
6jtrvu	bd	wrvp	jy{ gzj.{swc«ZgV{|{SJjtpzg_Dq|c5u	bQj(ºz	q|rvq|cf	wÍgwvwvcDotq¸grvjt¯®q|rvpUrvp	j"¡ ´r­xJj5³Ä>«Y	c:zj.pzg_Dqscfu	b-q|w-gwvwvcDotq¸grvjtS~
rdp	jtUrvpQqswi]jtrvpQcQwbvjtrdu	bv	wgVUjti]x	r­:{|qswdrI³








VMSÍ6jti$cVfj Yjtpzg_Dq|c5u	b_¥@UcD	jI£ Sgzj.{   ¨
6jti$cVfjtwrvp	jYºzbdwvrYcDototu	bdjt	otjcV«ªgzjtpJg_q|cfu	b{ gzj.{zq|"rvp	jm{sq|wdrªc«Szj.pzg_Dqscfu	b{¸gVJjt{|wZgVwdwvcDotq¸gVrdjt$®q|rvp:rdp	j-¡ r­Dxzj5³
°pQqswYi$j.rvp	cDUbvjtrdu	bvQw%w$q¿«ªrvpQj/c5xJjtbhgrvq|c5U®gVwYwvu	o.otjtwvw¤«@u	{­³YÄ­rbvjtrdu	bvQw 'z)zTwzµcfrvp	jtbd®q|wvj5³




RJÊTV­Ë !Y{|jIgb Yjtpzg_Dq|c5u	bdwI¥>¨ 
6jti$cVfjtwg{|{zJjtpzg_Dq|c5u	b{¸gzjt{|wY«@bdc5i rdp	j{|qswdrcV«zjtpJg_q|cfu	b{¸gVJjt{|wgwvwvcDotq¸grvjt¡®q|rdp$rvpQj¡  r­DxJj5³
UcD	jI£ !Yc5	Jaªgo(½5gVe5j ©q|wvr ¶j.r !Yc5QzagVo(½5gVefjtwI¥>¨ 
6jtrvu	bd	wrvpQjÍ{|q|wvrYcV«So.c5		q|rdqscfzgV{Jxzgoh½5ge5jtw-gwvwdco.q grvjtU®q|rvp]rvp	j/¡  Qj(ºz	q|rvq|cfS³Ä>«Srvp	j/¡  	cDjtw	cfrZotcfDrhgVq|UgVD
cf		cfrvq|c5zg{zxJgVo(½5gVefjtw-rdp	jbvjtwdu	{|rÍw-gUjti$x	r­:{|q|wvr_³ZDj.j/rvp	j"UcD	jI£ !Ycf	zagVo(½5ge5jm«@c5brdp	j/q|D«@cfbviUgVrvq|cfµg_5gqs{¸g	{|jqs
rdp	j	j(ºzQqsrdq|c5S³
VMS-nm	 !Ycf	zagVo(½5gVefj5¥@²cQjI£ !Yc5	Jaªgo(½5gVe5j  V¨ 
nm		w-cf	jotc5Q	q|rvq|c5zg{©xzgVo(½5ge5j-{¸gzjt{gV	Uotcf		q|rvq|cf$rvc:rdp	j/p	j_gVUcV«rvpQj/{|qswdrZc«otc5	Qqsrdq|c5zg{©xzgVo(½5gVefjtw-gVwdwvcDotq¸gVrdjt
®q|rdp$rvpQj¡  r­DxJj5³°p	q|wi$j.rvp	cD$bdjtrvuQbv	w w$q¿«ªrvpQj/c5xJjtbhgrvq|c5]®gwwvu	o.otjtwvw¤«@u	{­³YÄ­rbvjtrdu	bvQw 'z)zwz$cfrvp	jtbd®q|wvj5³
VMS-nmx	xJjt	 !Ycf	zagVo(½5gVefj5¥@²cQjI£ !Ycf	zagVo(½5gVefj   ¨ 
nm		wc5	j"otcf		q|rvq|c5JgV{SxJgVo(½5gVefj/{¸gVJjt{ªg	±o.c5		q|rdqscfUrvcUrvp	j"jt	¯cV«Yrvp	j"{|qswdrcV«Zo.c5		q|rdqscfzgV{AxzgVo(½5ge5jtw/gVwdwvcDotq¸gVrdjt
®q|rdp$rvpQj¡  r­DxJj5³°p	q|wi$j.rvp	cD$bdjtrvuQbv	w w$q¿«ªrvpQj/c5xJjtbhgrvq|c5]®gwwvu	o.otjtwvw¤«@u	{­³YÄ­rbvjtrdu	bvQw 'z)zwz$cfrvp	jtbd®q|wvj5³





VMSÍ6jtx	{¸gVo.j !Yc5	Jaªgo(½5gVe5jf¥@UcD	jI£ !Ycf	zagVo(½5ge5j  Íjf~zUcD	jI£ !Yc5	Jaªgo(½5gVe5j   ¨
tg!






RJÊTV­Ë !Y{|jIgb !Ycf	zagVo(½5gVefj ©q|wdrI¥@¨
6jti$cVfjtwg{|{zotcf		q|rvq|cfzgV{©xzgo(½5gVe5j.wY«@bvcfi rvp	j{|q|wvrc«ªotcf		q|rvq|c5JgV{JxzgVo(½5gVefjtw-gVwdwvcDotq¸gVrdjt¡®q|rvp]rvp	j"¡  r­DxJj5³
UcD	jI£ ¡gVJgVe5j.z m5(jtotr !Y{ gwvw -uQx	x	{|q|oIgVrdj5¥@¨
6jtrvu	bd	wÍgxzcfq|rdjtbrvcUg"otc5xD]cV«rvp	jyotu	bvbdjtDrc55(jto.rI³°p	jyqsDfc5½5j.bqswrdp	jt¯bvjtwdxzcf	wvq|	{|j«>c5b	jt{|jtrdq|	e$rdp	q|wxzcfqsDrdjtb
g	$q|rdwotc5Drvj.r_³
RJÊTV­Ë±a§bvq|Dr/¥cV«@wdrvbvj_gVi   ¨ 
abdq|rdwUqs gV nÍ !YÄdÄ:«@cfbvi\gr:rvc¦rvp	j¬wdrvbvj_gVi±~6rvp	j¬¶/¡  wdxzjto.q ºJoIgVrdqscfrdpzgVrUotcfbvbdjtwvxJc5	Qw±rdc¹rvpQqsw¡¡  r­xJj
wdxzj.otq¿ºzoIgVrdq|c5S³
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°pQj$UcD	jI£ UcD	u	{|j !Y{¸gVwdwwvrvcfbvjtw"q|D«@cfbvi\grvq|c5]bvjt{¸grvjt¬rdc¡rvp	j:wdxzj.otq¿ºzoIgVrdq|c5¬cV«-g]wvjtrycV«-¶/- g	¹¶/¡ Áwdxzj»¢
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UcD	j_£ª n-otrdqscf ©q|wdr  $~
UcD	j_£ª nrvrvbdq|	u	rvj ©q|wvr \~
UcD	j_£ª nrvrvbdq|	u	rvj_¶bvcfu	x ©q|wdr  $~
UcD	j_£ª ZjtpJg_q|cfu	b  qswdr  $~
UcD	j_£ª ¡gVzge5jtJ -5»jtotr !Y{¸gwvw  q|wvr  U~
UcD	j_£ª jt{¸gVrdq|c5	wdp	q|x !Y{¸gVwvw ©q|wvr µ~
UcD	j_£ª YÍgVi]j YqsQ	q|	e% qswdr  ~
UcD	j_£ª Y-c5rdq¿ºzoIgVrdq|c5  qswdr  :~
UcD	j_£ª aªgo(½5gVe5j ©q|wvr $~
UcD	j_£ª aªgbhgi$jtrdjtb  qswdr  $~
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6jtrvu	bd	wrvpQj-{|q|wvrc«ªgV{|{ grvrdbvq|	u	rdj-wvxJjtotq¿ºzo_gVrvq|cf	w	j(ºzQjtU®qsrdp	q|:rvp	jmi$cD	u	{|j5³AÄ>«S	cgrvrdbvq|	u	rdjÍwdxzj.otq¿ºzoIgVrdq|c5$j.q|wdrvwI~
rdp	ji$jtrdp	cD$bdjtrvu	bd	w/gV]jti$x	r­:{|q|wvr_³




UcD	jI£ Zj.pzg_Dqscfu	b  q|wvr  /¶jtr Zj.pzg_Dqscfu	bvw_¥@¨
6jtrvu	bd	w:rvpQj¡{|qswdrc«g{s{YJjtpzg_Dq|c5u	b:wdxzjto.q ºJoIgVrdqscf	w:	j(ºJ	jtÃ®q|rvpQqs¦rvp	jUi]cQu	{|j5³¬Ä>«ÍQc±Jjtpzg_Dq|c5u	b:wdxzj.otq¿ºzoIgVrdq|c5
j.q|wdrvwI~Qrvp	ji]jtrvp	cD]bvjtrdu	bv	w/g$jti]x	r­:{|qswdrI³
UcD	jI£ ¡gVJgVe5j.z m5(jtotr !Y{ gwvw ©q|wvr ¶jtrhgVzge5jtz m5(j.otr !Y{¸gVwdwvjtw_¥@¨
6jtrvu	bd	w-rdp	j{|qswdrZc«§g{s{©iUgVzge5jt:cf5(jtotrmot{¸gVwdwwvxJjtotq¿ºzoIgrvq|c5	wm	j(ºzQjt¡®q|rvp	q|]rvp	ji$cD	uQ{sjf³SÄ>«	c:i\gzgVefjt:c55(j.otr
o.{ gwvwwdxzjto.q ºJoIgVrdqscf¡jtDq|wvrdwI~	rdp	ji$jtrdp	cD$bdjtrvu	bd	w/gV]jti$x	r­:{|q|wvr_³
UcD	jI£ jt{¸grvq|c5	wdp	q|x !Y{¸gVwdw ©q|wdr  Í¶j.rhj.{ grvq|c5Qwvp	q|x !Y{¸gVwdwvjtw_¥@¨
6jtrvu	bd	w"rvp	j:{|q|wvrcV«Íg{|{ªbdjt{¸gVrdqscf	wvpQqsx¬o.{ gwvw/wdxzj.otq¿ºzoIgVrdq|c5	w"	j(ºzQjt¹®q|rvpQqs¯rvpQj:i$cD	u	{|j5³:Ä>«	c¡bdjt{¸gVrdqscf	wvpQqsx¯ot{¸gVwdw
wdxzj.otq¿ºzoIgVrdq|c5UjtDq|wvrvw_~	rdp	j/i$j.rvp	cD$bdjtrvuQbv	wgVUjti$xQr­:{sq|wdrI³
UcD	jI£ YÍgi$j Yq|		q|	e% q|wvr  -¶j.r!YÍgi$j Yq|		q|	efwI¥@¨
6jtrvu	bd	wSrdp	j{|q|wvr©c«Qg{|{VzgVi]j(¢ÀQqsQ	q|	ewvxJjtotq¿ºzo_gVrvq|cf	wS	j»ºz	jt"®q|rvp	q|rvp	ji]cQu	{|j5³©Ä>«		czgi$j(¢­	q|		q|	ewdxzj.otq¿ºzoIgVrdq|c5
j.q|wdrvwI~Qrvp	ji]jtrvp	cD]bvjtrdu	bv	w/g$jti]x	r­:{|qswdrI³
UcD	jI£ Y-cfrvq¿ºzoIgrvq|c5  q|wvr  ¶jtr!Ymc5rdq ºJoIgVrdqscf	wI¥>¨ 
6jtrvu	bd	wrvp	j"{|q|wvr-c«gV{|{A	c5rdq ºJoIgVrdqscfUwvxJjtotq¿ºzoIgrvq|c5	wy	j(ºz	j.±®q|rvpQqsUrdp	ji]cD	u	{|j5³Ä>«ZQc$	cfrvq¿ºzoIgrvq|c5¡wdxzj.otq¿ºzoIgVrdq|c5
j.q|wdrvwI~Qrvp	ji]jtrvp	cD]bvjtrdu	bv	w/g$jti]x	r­:{|qswdrI³
UcD	jI£ agVo(½5gVefj ©q|wvr ¶jtrhagVo(½5ge5jtw_¥@¨ 
6jtrvu	bd	wrvp	j"{|q|wvr-c«gV{|{AxzgVo(½5gVefj/wvxJjtotq¿ºzo_gVrvq|cf	w/	j(ºJ	jt¯®qsrdp	q|¡rvpQji]cQu	{|j5³Ä>«Z	c]xzgVo(½5ge5j/wdxzjto.q ºJoIgVrdqscf±j.q|wdrvwI~
rdp	ji$jtrdp	cD$bdjtrvu	bd	w/gV]jti$x	r­:{|q|wvr_³
















RJÊTV­Ë !Y{|jIgb Yjtpzg_Dq|c5u	bdwI¥>¨ 
6jti$cVfjtwg{|{zJjtpzg_Dq|c5u	bwdxzj.otq¿ºzoIgVrdq|c5	w6«@bvcfi rvp	ji]cQu	{|j5³














VMS-nm		nmotrvq|c5A¥@UcD	jI£ n-otrdq|c5  V¨ 
nm		w"c5	j$gotrvq|c5¬wdxzj.otq¿ºzoIgVrdq|c5¬rvcrvp	j]p	jIgV¬c«-rvp	j:{|q|wvrycV«-gVotrdqscf¬wvxJjtotq¿ºzoIgrvq|c5Qw	j»ºz	jt¦qs¬rdp	q|w/i$cD	uQ{sjf³:°p	j
i]jtrvpQc]bvjtrdu	bvQw%w\q¿«ªrdp	jc5xJjtbhgrvq|c5U®gVwwdu	ototjtwdw­«@uQ{À³ Ä­rbvjtrdu	bvQw 'z)zTwz$c5rvpQjtbv®q|wvjf³
VMS-nm		nrdrvbvq|	uQrvj5¥>UcD	jI£ nrvrdbvq|	u	rdj   ¨
nm		w/cf	j\grvrvbdq|	u	rvj:wdxzj.otq¿ºzoIgVrdq|c5¹rdcUrvp	j]p	jIgV¬c«rdp	j${|q|wvrc«ÍgVrvrdbvq|	u	rdj:wvxJjtotq¿ºzoIgrvq|c5Qw	j»ºz	jt¦qs¯rvpQqswyi$cD	u	{|j5³
°pQjÍi]jtrvpQc]bvjtrdu	bvQw%w\q¿«ªrdp	jc5xJjtbhgrvq|c5U®gVwwdu	ototjtwdw­«@uQ{À³YÄ­rbdjtrvu	bd	w 'z)zTwz$c5rvpQjtbv®q|wvjf³
VMS-nm		nrdrvbvq|	uQrvjI¶bdc5u	xA¥@UcD	jI£ nrvrdbvq|	u	rdjI¶bvcfu	x  V¨ 
nm		wYc5	j-grvrvbdq|	u	rvjme5bdc5u	x:wdxzjto.q ºJoIgVrdqscf$rdc/rvp	jpQjIgV]cV«©rvp	jm{sq|wdrcV«SgVrdrvbvq|	uQrvj-efbvcfu	x:wvxJjtotq¿ºzoIgrvq|c5QwZ	j»ºz	jtUq|rdp	q|w
i]cD	u	{|j5³©°p	jyi$jtrdp	cD$bvj.rvu	bd	w%w\q¿«rvp	jc5xJjtb(gVrvq|cf\®gVwwdu	ototj.wvw­«>u	{­³Ä­rbvj.rvu	bd	w	z)zTwz$c5rdp	jtbv®q|wdj5³
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VMS-nm	z¡gzgVefjtz m5(jto.r !Y{¸gVwdwI¥@²cQjI£ ¡gVzge5jtJ -5»jtotr !Y{¸gwvw  V¨ 
nm		wc5	j:iUgVzge5jtUcf5(jtotr/o.{ gwvwwvxJjtotq¿ºzo_gVrvq|cf¬rvcUrvp	j"p	jIg±c«rdp	j"{sq|wdrÍc«Zi\gzgVefjtUc55(j.otr/ot{¸gVwdwwvxJjtotq¿ºzoIgrvq|c5	w
Qj(ºz	jtqs]rvp	q|wi]cQu	{|j5³S°pQjÍi]jtrvpQc]bvjtrdu	bvQw%w\q¿«ªrdp	jc5xJjtbhgrvq|c5U®gVwwdu	ototjtwdw­«@uQ{À³YÄ­rbdjtrvu	bd	w 'z)zTwz$c5rvpQjtbv®q|wvjf³
VMS-nm	z6jt{¸gVrvq|cf	wvp	q|x !Y{¸gwvwI¥>UcD	jI£ 6jt{¸gVrvq|cf	wvp	q|x !Y{¸gwvw  V¨ 
nm		wc5Qj-bvj.{ grvq|c5Qwvp	q|x$o.{ gwvwwdxzjto.q ºJoIgVrdqscfUrvc"rvp	jp	jIgUcV«SrvpQjÍ{|q|wvrYcV«bvjt{¸grvq|c5	wdp	q|x:ot{¸gVwdwwvxJjtotq¿ºzoIgrvq|c5	wm	j(ºzQjtUqs
rdp	q|wi$cD	u	{|j5³ °p	j/i$j.rvp	cD$bdjtrvuQbv	wow
$q¿«rvpQjÍcfxzj.bhgVrdq|c5U®gwwvu	o.otjtwvw¤«@u	{­³Ä­rbdjtrvuQbv	w	'z)zwz$cfrvp	jtbd®q|wvj5³
VMS-nm	$YgVi$j Zq|		q|	eJ¥@UcD	j_£ª YgVi$j Zq|		q|	e  ¨
nm		w/cf	jJgVi$jy	q|		q|	e$wdxzj.otq¿ºzoIgVrdq|c5¯rvcUrvp	j:pQjIgV¯cV«Zrdp	j:{|q|wvrcV«ZJgVi$jy	q|		q|	e$wdxzj.otq¿ºzoIgVrdq|c5	w/Qj(ºz	jt¬q|¡rdp	q|w
i]cD	u	{|j5³©°p	jyi$jtrdp	cD$bvj.rvu	bd	w%w\q¿«rvp	jc5xJjtb(gVrvq|cf\®gVwwdu	ototj.wvw­«>u	{­³Ä­rbvj.rvu	bd	w	z)zTwz$c5rdp	jtbv®q|wdj5³
VMS-nm	$Ymc5rvq¿ºzo_gVrvq|cfS¥ª²cQjI£ Ymc5rvq¿ºzo_gVrvq|cf   ¨
nm		wcf	j	c5rdq¿ºzoIgVrdq|c5/wdxzjto.q ºJoIgVrdqscf:rvc/rdp	jp	jIgc« rdp	j{|q|wvrcV«©	c5rdq¿ºzoIgVrdq|c5"wvxJjtotq¿ºzoIgrvq|c5	w 	j(ºz	j.$q|rdp	q|wi$cD	u	{|j5³
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®pQqso(pÃDuzg{|q «>¹rvpQj±bdjt{¸gVrvq|cf	wvp	q|xgwvwdco.q grvjt ®q|rdpÃrvp	j¯bvj.{ grvq|c5Qwvp	q|x ot{¸gVwvwUr­DxJj5³Á°p	q|wUi$jtrdp	cDÃbvjtrdu	bvQw wOq¿«rdp	j
cfxzj.bhgVrdq|c5$®gVwwdu	ototj.wvw­«>u	{­³ZÄ­rbdjtrvuQbv	w z)zTwz$c5rdp	jtbv®q|wdj5³
VMSÍ6jtx	{¸gVo.j  muzgV{|q¿ºzjtb_¥@UcD	jI£ Sgzjt{  D~zUcD	j_£ª SgVJjt{  ¨
6jtx	{¸gVotj.wrvp	j6ºzbvwdrco.otu	bvj.	otj"cV«SrvpQjgrvrdbvq|	u	rdjÍ{¸gzjt{Je5q|fjt$q|$rdp	jºJbvwvrxJgVbhgi$jtrdjtbYqs]rvp	jm{|qswdrZc«§grvrvbdq|	u	rvj.w®p	q|ohp
Duzg{|q «>¡rvp	j]bvjt{¸grvq|c5	wdp	q|x¹gVwdco.q grvjt¦®q|rvp¹rdp	j$bdjt{¸gVrdqscf	wvpQqsx¬o.{ gwvw:r­DxJj$®q|rvp¬rdp	jUwvjtotcf	¹xJgVbhgi$jtrdjtbI³¯°p	q|w/i]jtrvpQc
bdjtrvuQbv	wow
Uq¿«ªrvpQjÍcfxzj.bhgVrdq|c5U®gwwvu	o.otjtwvw¤«@u	{­³Ä­rbdjtrvuQbv	w	'z)zwz$cfrvp	jtbd®q|wvj5³
RJÊTV­Ë !Y{|jIgb  muzg{sq¿ºzj.bvwI¥>¨ 
6jti$cVfjtwZrdp	j{¸gVJjt{|wcV«§g{|{©uJgV{|q¿«@DqsQegrvrdbvq|	u	rdjtwÍgwvwvcDotq¸grvjt¡®q|rdp$rvpQj/bvjt{¸grvq|c5	wdp	q|x$ot{¸gwvwI³
UcD	jI£ cf{sj_Dxzj.otq¿ºzoIgVrdq|c5  qswdr  /¶jtr(c5{|jtw_¥@¨
6jtrvu	bd	wÍg"xJc5q|Drvj.b-rvc$g"o.c5xD$c« g{|{©bvc5{|jtwm	j(ºzQjt¡q|Urvp	j/o.c5DrvjtDrmcV«rvp	q|wbdjt{¸gVrvq|cf	wvp	q|xS³ Ä>«	c:bvcf{sjyqswQj(ºz	jtA~zrdp	j
i]jtrvpQc]bvjtrdu	bvQwÍgVUjti]x	r­:{|q|wvrI³
VMS-nm	z6c5{|j5¥@²cQjI£ cf{sj_Dxzj.otq¿ºzoIgVrdq|c5   ¨
nm		w-cf	j/bdc5{|jrvc:rvpQj/p	jIg¡cV«rvpQj/{|qswdrcV«bvc5{|jtwm	j(ºzQjt±®q|rdp	q|$rvpQj/bvjt{¸grvq|c5	wdp	q|xUot{¸gVwvw_³Y°p	q|wi$jtrdp	cD\bdjtrvuQbv	w w
q¿«rvp	jc5xJjtb(gVrvq|cf\®gVwwdu	ototj.wvw­«>u	{­³ZÄ­rbdjtrvuQbv	w z)zTwz$c5rdp	jtbv®q|wdj5³
VMS-nmx	xJjt	z6c5{|j5¥@²cQjI£ 6c5{|jIDxJjtotq¿ºzoIgrvq|c5   ¨
nm		wc5QjÍbdc5{|j-rdc:rvp	jjtQ\c«ªrdp	j{sq|wdrZc«ªbvcf{|jtw	j(ºzQjt¡®q|rvp	q|:rdp	j/bvj.{ grvq|c5Qwvp	q|x$o.{ gwvw_³°p	q|wZi]jtrvp	cD]bvjtrdu	bv	wow$q «
rdp	jc5xJjtbhgrvq|c5U®gVwwdu	ototjtwdw­«@uQ{À³YÄ­rYbvjtrdu	bvQw 'z)zTwz$c5rvpQjtbv®q|wvjf³
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VMS-Ä­w(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 j.{ grvq|c5Qwvp	q|x !Y{¸gVwdw  V¨ 
6jtrvu	bd	wJ'z 	
q¿«rvpQj±bdjt{¸gVrvq|cf	wvp	q|xÃo.{ gwvwUe5q|fjtq|ÃxJgVbhgi$jtrdjtb$q|w]jtDuzgV{/rdc¹rdp	j±o.u	bvbdjtDr±cf	j5³ j.rvu	bd	w    0cfrvp	j.bv®q|wvj5³ °p	jjtDuzgV{|q|r­:rvj.wvr-q|wiUgV	jcf	{|:c5Urvp	jybvjt{¸gVrdq|c5	wdp	q|x$ot{¸gVwdw{¸gVJjt{Sq|$rdp	q|w5jtbdwvq|c5Uc«ªrvpQj/{|qsQbhgVbd³




abdq|rdwq|\gVUn !YÄvÄ «@c5bdi\grrvc:rdp	jwvrvbdjIgVi¯~Drvp	j/¶/m wdxzjto.q ºJoIgVrdqscf¡rvpJgVrotcfbvbvj.wvxJc5		wmrvc:rdp	q|wbvjt{¸gVrdq|c5	wdp	q|x$ot{¸gVwdw
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°pQj-UcD	jI£ j.{ grvq|c5Qwvp	q|xz¡gx	x	q|	emot{¸gVwvw qswu	wdjt$rdcwvrvcfbvjmqs «@c5bdi\gVrdq|c5-o.c5DrhgqsQjt:q|µg¶/m bdjt{¸gVrvq|cf	wvp	q|x"i\gx	x	q|	e
wdxzj.otq¿ºzoIgVrdq|c5S³A°p	q|wSq|D«@cfbviUgVrvq|cfotcV5jtbdwrvp	jiUgVx	xQqsQeZ{¸gVJjt{­~_q|rvw©bvj.e5q|wvrdbhgVrdq|c5/q|	jtDrdq ºJjtbI~Vrdp	j{¸gVJjt{DcV«	rdp	jZo.c5bvbdjtwvxJc5Q	q|	e
bdjt{¸gVrdqscf	wvpQqsx¯ot{¸gVwdwI~Arvp	j]{|qswdrcV«-gVrvrdbvq|	u	rdjtw"®p	q|ohp¬Duzg{|q «>\rdp	j:bvj.{ grvq|c5Qwvp	q|xS~Arvp	j:{¸gzjt{YcV«rvpQj:bvjt{¸gVrdq|c5	wdp	q|x±cf5(jtotr_~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²cQjI£ 6jt{¸gVrvq|cf	wvp	q|xzgVx	x	q|	e]¥@UcD	jI£ Sgzjt{  µ~
UcD	jI£ SgVJjt{  $~
UcD	jI£ YÍgVi]j ©q|wdr  $~
UcD	jI£ SgVJjt{  $~
UcD	jI£ YÍgVi]j ©q|wdr  $~
UcD	jI£ c5{|jIgVx	x	q|	e©q|wvr :~
UcD	jI£  -xJjtb(gVrvq|cfz¡gVxQx	q|	e% qswdr  µ~
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mj(«Àgu	{|rSotcf	wvrdbvu	o.rvc5b «@cfbSrvpQj-UcD	jI£ j.{ grvq|c5Qwvp	q|xz¡gx	x	q|	eot{¸gwvwI³!YbdjIgVrdjtwZgjti]x	r­q|	wvr(gV	otjYcV«©g-bdjt{¸gVrdqscf	wvpQqsx
iUgVx	xQqsQez³
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bdjte5q|wdrvbhgrvq|c5¬q|	j.rdq¿ºzjtb/rdc¡rvp	j:bdjt{¸gVrdqscf	wvpQqsx¯i\gx	x	q|	e]wvxJjtotq¿ºzoIgrvq|c5S³]°p	j:bdjte5q|wvrdbhgrvq|c5¬q|	jtDrdq ºJjtb


















UcD	jI£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6jtrvu	bd	wgVotcfx:c«Srvp	jm{¸gVJjt{|wcV«ªg{s{JJjtpzg_Dq|c5u	bQj(ºz	q|rvq|cf	wgwvwdco.q grvjt]®q|rvp$rdp	j-bdjt{¸gVrdqscf	wvpQqsx:iUgVx	xQqsQe-r­Dxzjf³Ä>«ª	c
Jjtpzg_Dq|c5uQbZq|w-gVwdwvcDotq¸gVrdjtS~Qrvp	jtrvp	q|wi$j.rvp	cD	wYbvjtrdu	bvQwg$jti]x	r­:{|q|wvrI³




VMS-nmx	xJjt	Yjtpzg_Dq|c5u	b_¥@UcD	j_£ª AgVJjt{   ¨
nm		wYc5	jJjtpzg_Dq|c5u	b { gzj.{zrdc/rvp	jmjt	]cV«©rvp	jm{sq|wdrcV«SJjtpzg_Dq|c5u	bdwZgVwdwvcDotq¸gVrdjt$®q|rdp:rvp	jmbvjt{¸gVrdq|c5	wdp	q|xiUgVx	x	q|	emr­Dxzj5³
°pQqswYi$j.rvp	cDUbvjtrdu	bvQw%w$q¿«ªrvpQj/c5xJjtbhgrvq|c5U®gVwYwvu	o.otjtwvw¤«@u	{­³YÄ­rbvjtrdu	bvQw 'z)zTwzµcfrvp	jtbd®q|wvj5³
VMSÍ6jti$cVfj Yjtpzg_Dq|c5u	b_¥@UcD	jI£ Sgzj.{   ¨
6jti$cVfjtwzrdp	j ºzbvwdrScDototu	bdjt	otjc«zgJjtpzg_Dq|c5u	b©{¸gVJjt{fqsrdp	jZ{|q|wvr©c«	zjtpJg_q|cfu	bS{¸gVJjt{|wSgVwdwvcDotq¸gVrdjt/®q|rvpyrvp	jbdjt{¸gVrdqscf	wvpQqsx
iUgVx	xQqsQeÍr­DxJj5³°pQqswi]jtrvpQc]bvjtrdu	bvQw%w\q¿«ªrdp	jc5xJjtbhgrvq|c5U®gVwwdu	ototjtwdw­«@uQ{À³ Ä­rbvjtrdu	bvQw 'z)zTwz$c5rvpQjtbv®q|wvjf³




RJÊTV­Ë !Y{|jIgb Yjtpzg_Dq|c5u	bdwI¥>¨ 
6jti$cVfjtwªg{s{DJjtpzg_Dq|c5u	b{¸gVJjt{|wA«@bvcfi rvp	j{|q|wvrAcV«©zj.pzg_Dqscfu	b{¸gVJjt{|w§gwvwdco.q grvjt"®q|rvp"rvp	jbdjt{¸gVrdqscf	wvpQqsx"i\gx	x	q|	eYr­Dxzj5³
UcD	jI£ YÍgi$j  qswdr  Í¶jtr  muzg{sq¿ºzj.wI¥@¨
tg!





















6jti$cVfjtwg{|{zDuzg{sq¿ºzj.b{ gzj.{sw «@bdc5i rdp	j/{|q|wvrYcV«DuzgV{|q¿ºzjtbdwgwvwvcDotq¸grvjt¡®q|rdp\rdp	q|wbvjt{¸grvq|c5	wdp	q|x$iUgVx	x	q|	eJ³
UcD	jI£ cf{sj_¡gVx	xQqsQe%©q|wdr  Í¶j.rhcf{|jI¡gVxQx	q|	e5w_¥@¨ 
6jtrvu	bd	w/g]xzcfqsDrdjtb-rdc²gotc5xDUcV«gV{|{bvc5{|j/iUgVx	xQqsQe5w	j(ºJ	jt¯qsrvp	q|wbvjt{¸grvq|c5	wdp	q|x¡i\gx	x	q|	eJ³Ä>«Z	c]bvc5{|j"i\gx	x	q|	e
j.q|wdrvwI~Qrvp	ji]jtrvp	cD]bvjtrdu	bv	w/g$jti]x	r­:{|qswdrI³
V	MAn-	z6c5{|jI¡gx	x	q|	eJ¥@UcD	jI£ 6c5{|jI¡gx	x	q|	e   ¨
nm		w-cf	j/bdc5{|j/i\gx	x	q|	e"rvc]rvp	j/pQjIgV¡c«rvp	j"{|qswdrcV«Zbdc5{|ji\gx	x	q|	e5wY	j(ºJ	jt¯qsrvp	q|w-bdjt{¸gVrdqscf	wvpQqsxUiUgVx	x	q|	eJ³°p	q|w
i]jtrvpQc]bvjtrdu	bvQw%w\q¿«ªrdp	jc5xJjtbhgrvq|c5U®gVwwdu	ototjtwdw­«@uQ{À³ Ä­rbvjtrdu	bvQw 'z)zTwz$c5rvpQjtbv®q|wvjf³
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RJÊTV­Ë !Y{|jIgbh6c5{|jI¡gx	x	q|	e5w_¥@¨
6jti$cVfjtwg{|{zbdc5{|ji\gVxQx	q|	e5wQj(ºz	jtqs]rvp	q|wbdjt{¸gVrvq|cf	wvp	q|xUi\gx	x	q|	eJ³
UcD	jI£  mxzjtb(gVrdqscfz¡gx	x	q|	e% q|wvr  /¶jtr( mxzjtb(gVrdqscfz¡gx	x	q|	e5w_¥@¨
6jtrvu	bd	w-gyxzcfqsDrdjtbrvc$gyotc5xD:c«§gV{|{Jc5xJjtbhgrvq|c5UiUgVx	x	q|	efw	j(ºz	j.¡q|$rvpQqswbdjt{¸gVrdqscf	wvpQqsx]i\gx	x	q|	ez³JÄ>«	c:c5xJjtbhgrvq|c5
iUgVx	xQqsQeÍj.q|wdrvwI~Qrvp	jyi$jtrdp	cD$bvj.rvu	bd	wÍg\j.i$x	r­:{|q|wvr_³




iUgVx	xQqsQez³J°p	q|wi$jtrdp	cD$bdjtrvu	bd	w w$q «rvp	jyc5xJjtbhgrvq|c5]®gwwvu	oto.jtwvw¤«@u	{­³YÄ­rbvjtrdu	bv	w 'z zTwz$c5rdp	jtbd®qswdj5³
VMS-nmx	xJjt	z mxJjtbhgrvq|c5zgVx	x	q|	eJ¥@UcD	j_£ª  mxzj.bhgVrdq|c5z¡gx	x	q|	e  V¨ 
nm		wScf	jcfxzjtb(gVrdqscf/i\gx	x	q|	erdc-rdp	jjt	"cV«	rdp	j{|q|wvr©cV«Jc5xJjtbhgrvq|c5i\gx	x	q|	efwz	j»ºz	jt"q|Írdp	q|wSbdjt{¸gVrvq|cf	wvp	q|xi\gx	x	q|	eJ³
°pQqswYi$j.rvp	cDUbvjtrdu	bvQw%w$q¿«ªrvpQj/c5xJjtbhgrvq|c5U®gVwYwvu	o.otjtwvw¤«@u	{­³YÄ­rbvjtrdu	bvQw 'z)zTwzµcfrvp	jtbd®q|wvj5³










VMS-Ä­w(DuzgV{­¥>UcD	jI£ j.{ grvq|c5Qwvp	q|xz¡gx	x	q|	e  ¨ 
6jtrvu	bd	w 'z
	¡q¿«rdp	j:i\gx	x	q|	e:e5q|fjt¼gwg]xzgVb(gVi]jtrvjtbrdc¡rvp	j:i]jtrvpQc¯pzgwÍrdp	j:whgi$j"{¸gVJjt{ZgVwyrvp	j:otuQbvbvj.r"c5Qj5³
6jtrvuQbv	w    :cfrvp	j.bv®q|wvj5³
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°pQjÍUcD	jI£ 6jt{¸gVrdqscf	wvpQqsxJ -xJjtb(gVrvq|cf:ot{¸gVwvwYwvrdc5bdjtwq|D«@c5bdi\grvq|c5/bdjt{¸gVrdjt$rdcgbvj.{ grvq|c5Qwvp	q|x:c5xJjtb(gVrvq|cfS³°p	q|wq|D«@cfbvi\g ¢
rdq|c5UotcV5j.bvwrvp	jyr­xJj/c«Zrvp	jybvjt{¸gVrdq|c5	wdp	q|x\cfxzj.bhgVrdq|c5S~Jq|rvwmzgVi]j¥¸cfx	rvq|cfzgV{¸¨t~JgV	Urdp	jJgVi$jc«§rdp	j/bdc5{|j/rvc]®p	q|o(p\rdp	q|w
cfxzj.bhgVrdq|c5\gx	x	{|q|jtwI³
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_ w'x 'Q   {~
_ w'x 'z<X{ )Q
_ w'x  	z$y
_ w'x Tw'T{  y
_ w'x 	 0z ;  { ;
_ w'x X{ 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UcD	j_£ª j.{ grvq|c5Qwvp	q|xz mxJjtbhgrvq|c5S¥>¨ 
mjtwdrvbvuQotrvcfb-cV«rdp	j/UcD	jI£ 6jt{¸gVrdqscf	wvpQqsxJ -xJjtb(gVrvq|cf$ot{¸gVwdwI³mjt{|jtrdjtwÍg{s{©o.c5DrhgqsQjtUjt{|jti$jtDrdwI³
UcD	jI£ -  aÃ¶jtrh mxJjtbhgrvq|c5	°YDxzjf¥@¨ 
6jtrvu	bd	w-rdp	jr­Dxzj/c«ªrdp	jbvjt{¸gVrdq|c5	wdp	q|x\cfxzj.bhgVrdq|c5S³aAc5wdwvq|	{|j5gV{|u	jtw «@cfbrvp	jbvj.wvxJc5	wdjµgbvj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